Studies on the role of adenosine 3':5'-monophosphate in the activation of liver phosphorylase.
Crude extracts of rabbit liver, preincubated to promote the dephosphorylation of enzymes or other regulatory proteins, were used to study the role of cyclic AMP in the activation of glycogen phosphorylase. Inasmuch as endogenous liver phosphorylase was irreversibly altered by the preincubation procedure, crystalline skeletal muscle phosphorylase was used as the substrate in these studies. In the presence of magnesium ions and ATP, phosphorylase b was converted to phosphorylase a, and in an apparent biphasic process the phosphorylase a formed was subsequently converted to phosphorylase b. In the presence of adenosine 3':5'-monophosphate the rate of phosphorylase a formation and the maximal amount of phosphorylase a formed were increased. The cyclic AMP effect was enhanced by glucose-6-P and required the presence of glycogen. The catalytic subunit of cyclic AMP-dependent protein kinase could replace cyclic AMP in the stimulation of phosphorylase a formation. The effects of cyclic AMP or the catalytic subunit were shown to be due to stimulation of phosphorylase kinase rather than to inhibition of phosphorylase phosphatase. Preliminary fractionation experiments showed that it is possible to separate phosphorylase kinase catalytic activity from a factor or factors required for stimulation of its activation by the catalytic subunit.